W
omen's perceptions of breast cancer risk provide valuable insights to physicians who are trying to communicate effectively with their patients. The accuracy of risk perceptions among patients is one measure of the effectiveness of patient-physician communication. The interpretation of facts may be affected by powerful emotions given the charged nature of cancer as a subject, but those exposed to health risks should have some understanding about the size of the threat. 1 Accurate risk perception is important because it is a necessary condition for informed decision making among patients. Potential barriers to the successful communication of risk include ambiguous or inaccurate messages transmitted by the physician, as well as the patient's inability to understand quantitative health information. Patient factors that influence risk perception have been studied previously. Older age was associated with the overestimation of breast cancer risk prior to genetic counseling in a study of high-risk patients in Scotland. 2 In a study of patients from New England, women with less education and less numeracy appeared to have less accurate perceptions of risk. 3 Yet information regarding the association of race and the perception of breast cancer risks is incomplete. There is empirical evidence to suggest that black patients perceive medical risks differently than white patients. For example, in the case of end-stage renal disease, black men were less likely to expect longer survival with renal transplant versus dialysis, 4 despite evidence in the medical literature to the contrary. 5 Previous research has described the presence of fatalism among black patients, [6] [7] [8] or the belief that events are predetermined and individuals are powerless to change them. Previous research has also described mistrust of the health care system among black individuals, 9 or a feeling that their medical needs will not necessarily be put above all other considerations. However, less is known about whether black women have different perceptions of quantitative risks. In this study we evaluated perceptions of (a) breast cancer survival and (b) the benefit of screening mammography among a group of black and white survey participants. We tested whether black women have more or less accurate perceptions of the risks associated with breast cancer than white women. We also tested whether black women have more or less pessimistic perceptions of breast cancer risks than white women. Pessimism was defined as the perception of a higher quantitative risk of experiencing an adverse outcome. Women who were sampled were sent a recruitment letter that described a study about preventive health but did not refer specifically to breast cancer. Recruitment letters were sent between June 15, 1999, and June 19, 2000. The recruitment letters were followed up with a telephone call to the patient. After obtaining informed consent, the survey was self-administered by the patient in the clinic, with a research assistant available to answer questions about how to complete the survey. Enrolled subjects were compensated $20 for their time. Approval from the Human Subjects Review Committee for the participating institutions was obtained.
METHODS

Survey Protocol and Population
Recruitment letters were mailed to 1,409 women. Of the 1,409 eligible subjects, 967 were successfully contacted by telephone, and 254 women were enrolled and completed the survey. The final participation rate was 18% (254/1,409). Over 80% of those that declined stated the reason as lack of interest in participating in the study.
The following groups who were recruited for the initial clinical trial were excluded from the current study. Four Latino and two American Indian or Alaskan Native women were excluded because the primary research question of the current study addressed black-white differences in risk perception; in addition, there were inadequate numbers from these other groups to make meaningful comparisons. Forty-one women ages 70 to 84 were also excluded because of inadequate data from clinical trials to assess the benefit of screening mammography among this age group according to the U.S. Preventive Services Task Force at the time of this study. 10 The final cohort for analysis included 207 black or white women ages 40 to 69.
Survey Instrument
Sociodemographic and clinical characteristics assessed as predictors of risk perception included the following: patient race, age, family history of breast cancer ( ! 1 first-degree relative), family income, health insurance, education, and numeracy. Race was measured by self-report using the following categories: ''White or Caucasian, but not Hispanic or Latino'' or ''Black or African American, but not Hispanic or Latino.'' Numeracy was measured with a 3-item instrument adapted from Schwartz et al. 11 designed to measure a patient's facility with basic probability and numerical concepts. Numeracy values based on the instrument range from 0 to 3, reflecting the number of correct responses to three questions. Patient numeracy was dichotomized into two categories for our models: numerate (three out of three correct responses) or innumerate (0 to 2 correct responses). The primary outcomes measured were risk perceptions of (1) breast cancer survival and (2) screening mammography benefit. Risk perceptions of breast cancer survival were measured with the following survey item: ''On average, when women get breast cancer what are their chances of living for 5 years or longer?'' Risk perceptions of screening mammography benefit were measured with the following item: ''For women your age, how much do you think regular mammograms decrease the risk of dying from breast cancer?'' Responses were collected using a relative risk reduction format and a close-ended interval scale. The response intervals were chosen to detect large differences in risk perception. The response scale included the following response options: 0% to 25%, 26% to 50%, 51% to 75%, and 76% to 100%. For the screening mammography item, the lowest response category was further divided into ''not at all'' and ''between 5% and 25%.'' The definitions of accuracy and pessimism are described below.
Accuracy. The definition of an accurate response to the breast cancer survival item was race-specific and based upon data available at the time of the study from the Surveillance, Epidemiology, and End Results Program (1989 Program ( -1996 12 Using this data source, an accurate perception of 5-year survival was defined as 71% among black women and 86% among white women. The definition of an accurate response to the question regarding screening mammography benefit was age-specific and based upon a previous meta-analysis combining multiple studies of screening mammography. 13 Screening mammography was considered to reduce the relative risk of dying of breast cancer by 26% (95% CI, 17% to 34%) among women ages 50 to 69 years, and by 7% (95% CI, À 13% to 24%) among women ages 40 to 49 years. By accepting responses falling within the 95% confidence intervals described here as accurate, an accurate perception of screening benefit was defined as answering either ''5% to 25%'' or ''26% to 50%'' among women ages 50 to 69 years, and ''not at all'' or ''5% to 25%'' among women ages 40 to 49 years.
Pessimism. Pessimism was defined as a dichotomous variable in terms of risk perception. For the question regarding breast cancer survival, a more pessimistic perception would be to answer that there was somewhere between a 0% and 50% chance of living 5 years or longer when women get breast cancer, while a less pessimistic perception would be to answer between 51% and 100%. Similarly, for the question regarding screening mammography benefit, a more pessimistic perception would be to answer that regular mammograms decrease the risk of dying from breast cancer 0% to 50%, while a less pessimistic perception would be 51% to 100%.
Statistical Analysis
Pearson w 2 tests of significance were performed to evaluate the association between race and potential covariates, as well as the association between race and the outcomes of accurate and pessimistic risk perception. Logistic regression models were used to determine unadjusted odds ratios (ORs) as a measure of the association between race and the risk perception outcomes, as well as the association between potential covariates and the outcomes. Multivariable logistic regression models were constructed to predict the association of race with accurate and pessimistic risk perception while controlling for potential clinical (age (40 to 49 vs 50 to 69) and family history of breast cancer) and non-clinical covariates (income (o$20,000/year vs ! $20,000/year), insurance type, level of education, and numeracy). All analyses were conducted using Stata version 8.0 (Stata Corp., College Station, TX).
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RESULTS
Study Population
Of the 207 persons in the cohort, 31% were black and 69% were white. The mean age was 55. Overall, black women were younger than white women (Table 1 ). There was no difference in family history of breast cancer by race. Black women were more likely than white women to have a family income of o$20,000 (80% vs 35%, Po.001), public insurance (77% vs 41%, Po.001), and to have not graduated from high school (33% vs 8%, Po.001).
Breast Cancer Survival
Among women overall, 33% accurately perceived the average chances of living 5 years or longer after a breast cancer diagnosis, 4% overestimated the chances, and 63% underestimated the chances. A greater proportion of black women accurately perceived breast cancer survival than white women (48% vs 26%, Po.001). A greater proportion of black women were also more pessimistic than white women (38% vs 22%, P =.02) regarding breast cancer survival (Table 2) . In multivariable analysis, black women remained more likely than white women to accurately perceive 5-year breast cancer survival (AOR =3.58; 95% CI =1.56 to 8.21), (Table 3) . No other predictor besides race was associated with more accurate perceptions of breast cancer survival in multivariable analysis. Black women were no more likely than white women to have a more pessimistic perception of breast cancer survival in multivariable analysis (AOR =1.49; 95% CI =0.67 to 3.32).
Screening Mammography Benefit
Among women overall, 23% accurately perceived how much regular screening mammograms decrease the risk of dying from breast cancer, 1% of women underestimated mammography benefit, and 76% overestimated mammography benefit. A greater proportion of black women accurately perceived mammography benefit than white women (39% vs 15%, Po.001). A greater proportion of black women were also more pessimistic than white women (47% vs 15%, Po.001) about mammography benefit (Table 4) .
In multivariable analysis, black women were more likely than white women to accurately perceive mammography benefit (AOR =2.70; 95% CI =1.09 to 6.69), (Table 5 ). Black women were also more likely to have a pessimistic perception of mammography benefit in multivariable analysis (AOR =3.94; 95% CI =1.62 to 9.56). Also in multivariable analysis, women who graduated from high school were less likely than women who did not graduate from high school to accurately perceive mammography benefit (AOR =0.16; 95% CI =0.06 to 0.44) and less likely to have a pessimistic perception of mammography benefit (AOR =0.18; 95% CI =0.07 to 0.49).
DISCUSSION
The majority of women overestimated the risk of dying of breast cancer and overestimated the benefit of screening mammography. These findings are similar to prior research demonstrating that women commonly overestimate their likelihood of developing or dying of breast cancer when asked to define their risk on an open-ended numeric scale.
14-17 Women younger than 50 years of age have also been previously shown to overestimate the benefit of screening mammography. 15 In the case of breast cancer survival, black women were more likely to have accurate perceptions than white women in adjusted analysis, as well as more pessimistic perceptions in an unadjusted comparison. More pessimistic perceptions among black women, in fact, tend to be more accurate when one considers that 5-year breast cancer survival is persistently lower among black than white patients.
12, 18 Black women may be more accurate simply because they have more knowledge or information about breast cancer survival. Black women may have a greater, heightened awareness of their 5-year survival rates because these rates are lower than among white women. Greater fatalism among black women may also contribute to more pessimistic, and thus more accurate, perceptions of breast cancer survival. [6] [7] [8] Lannin et al. 6 assessed fatalism by asking whether black women believed several statements were true, including ''if it's meant to be, I will stay healthy.'' Based upon focus group interviews, Phillips et al. 7 concluded that black women had ''fatalistic perspectives regarding breast cancer outcomes''. In a literature review, Powe 8 described multiple operational definitions of fatalism, and in her own approach, described cancer fatalism as having the following attributes: fear, pessimism, predetermination, and a sense of inevitable death. Fatalism of these types may contribute to the more pessimistic, and thus more accurate, perceptions of breast cancer survival observed among black women in our study. In the case of screening mammography, black women were more likely than white women to have accurate, as well as more pessimistic, perceptions of the benefit of screening. There are several possible explanations for this finding. First, black women may have more knowledge or information about the benefit of screening mammography. Second, fatalism among black women may contribute to skepticism about the chances that screening mammography will change the course of disease, and thus, may lead to more pessimistic risk Ã Accurate response to question regarding screening mammography benefit: ''For women your age, how much do you think regular mammograms decrease the risk of dying from breast cancer?'' The accurate perception of screening mammography benefit was considered to be a relative risk reduction of 26% (95% CI: 17% to 34%) among women age 50 to 69 y, and of 7% (95% CI: À 13% to 24%) among women ages 40 to 49 y. Responses within the 95% confidence intervals described here were considered to be accurate. .29
Family history None .08
Education oHigh school .76
Ã
Odds ratio (OR) from logistic regression model using single patient characteristic as predictor.
w Adjusted odds ratio (AOR) from multivariable logistic regression model using patient race, age, family history, family income, insurance, education, and numeracy as predictors.
FFS, fee-for-service; HMO, health maintenance organization; yr, year; ins, insurance; Post-grad, Post-graduate.
perceptions among this group of women. A group of women with more pessimistic perceptions of screening benefit will tend to be more accurate when found within a population whose perceptions of benefit are inflated overall (as was the case for the full population in our study). Third, mistrust among black women may also contribute to more guarded perceptions about the benefit of screening interventions recommended by physicians. Trust was found by Boulware et al. 9 to be lower among black patients when operationally defined as a patient's agreement with the following statement: ''I trust my physician will put my medical needs above all other considerations when treating my medical problems.'' Lower levels of education were associated with more accurate, as well as more pessimistic, perceptions of mammography benefit. The association between higher levels of education and less accurate perceptions of mammography benefit is intriguing. Perhaps the primary mechanism through which greater educational achievement influences risk perception is the creation of an optimistic set of expectations, as opposed to the transmission of critical thinking skills that are presumed necessary to generate accurate risk estimates. Such high expectations may result in the creation of less pessimistic, as opposed to more accurate, risk estimates.
It is possible that the local health care system and/or the physicians of patients in the community studied here communicate accurate information more effectively to black women. Black women in this study may also be drawn from communities with greater shared knowledge about breast cancer. Future research should explore how much the health care system or local communities contribute to individual perceptions of risk. To the extent that local factors influence the findings reported here, the results may not be generalizable to a national population. However, previous studies of breast cancer risk perception have included little information about black women, 2, 3, [14] [15] [16] and their inclusion is a strength of this study.
This study has limitations. First, the participation rate of 18% means that the findings may be influenced by selection or volunteer bias, and thus reduces the study's external validity. Commonly, volunteers are healthier or have fewer competing time demands than nonvolunteers. Health status or competing demands may be associated with risk perceptions and may differ between black and white women. We are not able to assess differences in response rates between black and white women because race data was not collected among non-participants. However, recruitment purposefully took place in a clinic setting that served significant proportions of black patients. Thirty percent of the women in this study's population were black, compared with 13% of the U.S. civilian population. 19 The black women in this study also had lower levels of education and income than the U.S. black population 19 ;
although these socioeconomic factors were included in the final multivariable regression models, this distribution makes the results most generalizable to a disadvantaged black population. Second, the definition of pessimism was based upon quantitative risk perceptions. The related constructs of fatalism and mistrust were not measured directly. However, the definition of pessimism used has face validity, as well as a potential relationship to the constructs of fatalism and mistrust as discussed above. Qualitative and quantitative research would be helpful to further elucidate the relationships among pessimism, fatalism, and mistrust.
Another limitation of this study involves the categories used for measurement. The response categories are wide enough that an individual estimating at the extremes of the range for an accurate response may be qualitatively different than an individual estimating closer to the point estimate. Nonetheless, using a generous definition of what constitutes an accurate response, the majority of women were inaccurate and significant black-white differences were observed.
Our findings suggest that different challenges in patientphysician communication are posed by different types of patients seen in clinical practice. The challenge in communication among women who overestimate risk or benefit may be to moderate inflated perceptions. The challenge among other women, in particular black women, may be to find positive ways to confirm accurate perceptions of more modest screening benefit and worse survival, while at the same time, to communicate why guidelines currently recommend regular screening mammography based upon the available evidence. 20 More pessimistic perceptions of risk, even though more accurate, may not necessarily be welcome knowledge from the patient's perspective. Furthermore, it would be prudent to assume that discussions of breast cancer risks take place among women outside the medical setting. Open, informed discussions of risk should also take place between patients and physicians within the medical encounter.
In summary, this study finds that black women have more accurate risk perceptions than white women with respect to breast cancer survival and screening mammography benefit. Awareness of risk perceptions among special populations can help physicians to tailor patient education. Goals of communication should include improving the accuracy of risk perceptions overall, and in some groups, openly discussing possible reasons for more pessimistic risk perceptions, including fatalism and mistrust. Among black women, physician acknowledgement of more accurate risk perceptions may serve as a confidence-building measure to increase patient trust. By placing breast cancer risks in an appropriate context relative to other health risks, 21 physicians may lessen the cancer fatalism previously described among black women. Clinicians should be ready to discuss more pessimistic risk perceptions when present, and to acknowledge when these perceptions are more accurate, in order to improve patient-physician communication.
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